The effectiveness of quality management practices under different national culture environments is investigated in this study. We bundle quality management practices by two orientations based on learning theoryand then investigate if any type of quality management practices shows stronger relationship with performance within different national culture environments. The hypotheses were tested using a survey dataset witha sample size of 238 which were collected from eight countries. Data analysis results show that exploitative quality practices are highly related to performance outcome in national cultures featured by high power distance and high uncertainty avoidance. In contrast, exploratory quality practices are significantly associated with operations performance in nations with low power distance and low uncertainty avoidance. The study suggests that quality management practices be adopted selectively based on the national culture profile. It advances our understanding of quality management practices from the context dependent perspective and provides guidelines for practitioners onimplementing quality practices successfully in different cultural environments.
Introduction
In the fast changing business world, organizations continuously search for new ways to improve performance and gain competitive advantages. Quality Management (QM) has been widely used in many nations with the expectation of helping organizations improve performance. Yet, the inconsistent performance results from those QM practices still trouble both scholars and practitioners. How to get the maximum benefits from implementing QM practices is a critical question for both practitioners and researchers that needs to be answered.
Reviewing the literature of QM, scholars have been trying to answer this question from different perspectives. One perspective focuses on the "hard" aspect of QM practices such as practices, techniques, tools, and systems. The other perspective recognizes the implications of the "soft" behavioral and cultural aspects of QM. These behavioral and cultural aspects of QM are relatively more difficult to measure and change compared to the technical aspect of QM. National culture, a potential factor which might influence the effectiveness of QM practices, was mentioned in several recent studies (e.g., Naor et al., 2010; Kull &Wacker, 2010) . Some of the studies proposed that many QM failures resulted from the ignorance of different national culture settings (Flynn & Saladin, 2006; Kull & Wacker, 2010; Zhao et al., 2007) . Therefore, multi-country and cross-cultural research shows a growing need in the field of quality management.
Our study echoes this need by assessing the effectiveness of QM practices on a sample of eight countries with dramatically different culture profiles.We adopt Zhang et al. (2012) approach of classifying QM practices into a type that focuses on exploitation and another type that encourages exploration. Exploitative QM practices emphasize more on the process control and variance reduction whereas exploratory QM practices underscore more on the searching for new methods, new approaches, and new solutions.We believe that these two types of activities may require different supporting value systems. We use the Hofstede's framework of national culture but focus on two critical dimensions which are morerelevant to working environment-power distance and uncertainty avoidance-to classify the countries into two groups. We then empirically investigate the performance influences of the two bundles of QM practiceswithin the two cultural groups. of implementing quality practices in different cultural environments. It advances our understanding of quality management practices from the context dependent perspective. Particularly, the study suggests that quality management practices be adopted selectively based on the national culture profile. Quality managers need to allocate limited resources to make QM practices contribute more to performance, and the results of this study will provide them a useful guideline on the resource allocation.
Following this introduction section, relevant literatures are reviewed in the next section and hypotheses are developed accordingly. Section 3 presents the data andthe measurement instruments. Data analysis and the major results are reported in Section 4, followed by discussion and implications in Section 5. The last section concludes the study.
Literature and Hypotheses
We begin with a general discussion of the potential impact of national culture on quality management. Then we review literature that differentiates QM practices into two types with different orientations: exploitation and exploration. Hofstede's national culture framework is discussed afterwards. Lastly, grounded upon the contingency perspective, we develop hypotheses, statingthat certain quality management practices could better improve operations performance if they are aligned with the certain national culture features.
Impact of National Culture on Quality Management Practices
Previous research showed that without certain modifications, management theories cannot often be effectively implemented when they spread across different nations.The main reason of this is that there existes attitudinal and behavioral differences between different nations (Lytle et al., 1995) . The culture of the environment within which an organization operates affects the management practices and processes (Hofstede, 1994b) . Therefore, management practices must be tailored to fit any specific environmental settings.
While the influence of organizational culture and quality culture on the effectiveness of QM practices has been well studied and assessedin the literature (Bates et al., 1995; Bright & Cooper, 1993; Naor et al., 2008; Powell, 1995) , the importance of a country's national culture to QM has not. A nation's culture is defined as "shared motives, values, beliefs, identities, and interpretations or meanings of significant events that result from common experiences of members of collectives that are transmitted across generations" (House et al., 2004) .National culture influences organizational behavior at such a deep level that sometime it is hard for people to be aware of it, and therefore most of the time people fail to take it into account (Triandis, 1983) . However, national culture can be critical in influencing the success or failure of certain management practices. For instance, in Flynn and Saladin (2006) study, Hofstede's national culture dimensions are found to be related to performance on almost all QM practices under Baldrige framework. The only exception is customer and market focus. In another multi-country study, Lagrosen (2003) found that across 30 countries, there exist significant correlations among a set of QM practices and Hofstede's culture dimensions. National cultural profile may not affect quality performance directly, argued by Lozeau et al. (2002) , however, it could generate an environment which may have impact on whethercertain QM practices will be more effective or less.
This study builds upon this line of research and further assesses what kind of QM practices is more effective in improving overall operations performance under different national cultural settings through the lens of contingency theory. The literature on quality management has already adopted the contingency perspectivewhich recognizes the need to attune/customize QM practices to certain contextual requirements. Some QM practices and tools work better under certain situations while others might be inappropriate in the same situation (Dean & Bowen, 1994; Sitkin et al., 1994) . Therefore, adopting the right set of QM practices will bring more benefit to an organization. The contingency view of quality management has gained its attention during the past few years, and many studies have identified the contingent factors and evaluated their influences on practice effectiveness (e.g., Zhang et al., 2012; Sousa & Voss, 2008; Foster, 2006) . More importantly, how to customize the content of the quality practices based on different contextual settings needs to be investigated more intensely (Foster, 2006; Sousa & Voss, 2008 ).
Categorizing quality practices into different orientations provides the foundation for customizing the contents.There are different approaches to categorize quality management practices. For example, in (Dow et al., 1999) , quality practices are grouped into process related practices and people related practice. In some other studies, quality practices are categorized into another two different groups: core practices and infrastructure practices (Cua et al., 2001; Flynn et al., 1995; Naor et al., 2008) . We follow the framework of Zhang et al. (2012) in this study and classify QM practices into explorativeand exploitative practices that is grounded upon March's (1991) framework of learning since QM is essentially a continuous improvement program with learning as the core.
Organizations face two tasks: control stable process and improve efficiency, and search for new insights for innovation. As such, exploitative QM practices are needed to control the known processes, while exploratory QM practices are needed to explore the unknown and search for novel solutions (Wu et al., 2011; Zhang et al., 2012) . Selection of the appropriate quality management practices to use may rely on many factors, which can be internal and external factors. National culture, one of the critical external factors, is the focus of this study.
Hypotheses Development
To capture the big picture of a nation's culture, Hofstede (1980) identified four dimensions (power distance, uncertainty avoidance, individualism/collectivism, and masculinity/femininity). In his later work, long-term orientation was added on the framework as the fifth dimension. Table 1 gives the summary of the five dimensions and their definitions. Among the five dimensions, he pointed out that the most critical dimensions that affect the management practices in working environment are power distance and uncertainty avoidance (1994a, 1994b, 1997) . Flynn and Saladin (2006) also provided the same argument. Therefore, in this study we focus more attention on these two dimensions. Comparing to the other three dimensions, these twomighthave more influence on QM effectiveness. Hofstede (1980) defines power distance as an extent to which members with less power of organizations in a certain nation hope that power to be distributed equally. QM programs require employee involvement, which encourages employees to bring up ideas and suggestions for quality improvement (Zhang et al., 2012) . Tata and Prasad (1998) specifically state that for the purpose of implementing QM, Hofstede's construct of a high power distance index creates a difficult and unfriendly environment. Members in high power distance countries tend not to disagree with their superiors. In order to relieve their own responsibility, employees hope their superiors show paternalistic behaviors. Under this type of high power distance culture, it would be relatively easier to implement exploitative-oriented practices since they require following ordersand improving efficiency. When organizations operate in a culture with lower power distance, which emphasizing and fostering open communications between different levels, it would be relatively easier to make teamwork more effective. It could also leads to empowerment of the employees. Under this type of low power distance culture, employees will be more encouraged to come up with innovative ideas, provide constructive suggestions, and make independent decisions. Regardless of their hierarchical level in the organization, employees feel freer to express their own ideas and thoughts. Therefore, this type of low power distance culture is more supportivefor explorative QM practices.
Uncertainty avoidance is defined as a degree (Hofstede, 1980) to which people within a culture are uncomfortable by situations they feel to be unpredictable, unstructured, or unclear. This dimension deals with a society's tolerance for uncertainty and ambiguity, and it shows to what extent members in a certain culture are programmed to feel either uncomfortable or comfortable in unstructured situations that are novel, unknown, surprising, and different from usual. In order to alleviate such kind of unfamiliar situations, cultures featured with high uncertainty avoidance tend to rely on norms and procedures (House et al., 2004) . Employees within such kind of culture are more likely to follow standard procedures very closely. They also try to listen to customer feedbackintentlyand make necessary changes in orderly ways. Thus, culture featured with high uncertainty avoidance is more associated with standard systems, formal process controls, and reliance on experts. These features are congruent with the value under exploitative-oriented practices. For instance, Kull and Wacker (2010) found that uncertainty avoidance significantly increases the effectiveness of certain quality practices. Operating in a culture which is threatened by unpredictability, organizationstend to implement more practices
International Journal of Business and Management Vol. 9, No. 2; that focus on process control and standardization, for example, ISO 9000. In contrast, employees from low uncertainty avoidance cultures are more willing to deal with unknown or different situations. They do not worry that much about making mistakes and, therefore, feel more comfortable to explore and try alternative solutions. Such kinds of cultural elements spawn innovations and make explorative-oriented quality practices easy to take place.
Overall, when the national culture is featured with high power distance and high uncertainty avoidance, exploitative QM practices would be better supported since this kind of culture encourages obeying rules and following existing procedures. In contrast, a national culture featured with low power distance and low uncertainty avoidance provides a more relaxing environment for employees to express creative ideas and try out innovative solutions. This type of culture will promote the effectiveness of exploratory QM practices. As such, we propose the following hypotheses that reflect the relationships between the different QM practices and operational performance within different cultural groups.
H1. Exploitative quality management practices positively affect overall operations performance more than exploratory quality management practices in the nationswhose culture is featured with high power distance and high uncertainty avoidance.
H2. Exploratory quality management practices positively affect overall operations performance more than exploitative management quality practicesin the nations whose culture is featured with low power distance and low uncertainty avoidance.
Research Method

Data Collection
The data to test the hypotheses come from the third round of High Performance Manufacturing (HPM) project using survey method. The data consists of plants from three industries (Automotive, Electronics, and Machinery) and eight countries (Austria, Finland, Germany, Italy, Japan, Korea, Sweden, and the United States).Scholars from different countries contacted 366 plantsrandomly selected from a master list either by personal visit or telephone. The research group also promised to provide each participating plant a summary report which could help plants benchmark. With all the above effect, the project resulted with a final sample size of 238 which represents a response rate of 65%. The data are relatively evenly distributed across industries and countries. The sample plants also have size requirement, which ensured all the plants have at least 250 employees.
In order to improve reliability of the data and reduce possible common methods bias, the survey used multiple respondents in each plant and also multiple measurement methods (e.g. subjective and objective).The survey was divided into 13 sets of questionnaires. Managers, supervisors, and production workers are all participated in the survey. Most questions have been answered by multiple respondents. For instance, quality practice questions have an average of 8 respondents and were answered by quality managers, supervisors, andworkers. Multiple responses from each plant were finally aggregated to the plant level and the final sample consists of 238 plants with one aggregated response per plant.
Measures
Exploitative and Exploratory Quality Practices
We adopted the measurement instrument of exploitative and exploratory QM practices from Zhang et al. (2012) . Their measurement instrument (Appendix) has been empirically validated and shown satisfactory psychometric properties (the factor loadings from confirmatory factor analysis and the model fit indices are summarized in Figure 1 ). Exploitative and exploratory QM practices were modeled as second-order latent factors measured through the four first-order factors that cover the commonly used dimensions of QM practices-customer focus, process management, teamwork, and training. The second-order factor model shows good fit of the data. All the factor loadings are significant at p<0.01. The model has a Root Mean Square Error of Approximation (RMSEA) of 0.059, NNFI of 0.91, CFI of 0.92, and IFI of 0.92. χ2/degree of freedomhas a value of 1.83, which is lower than the recommended value of 2.
Operations Performance
The overall operational performance was used in the model as the dependent variable. This dependent variable will help us evaluate the effectiveness of different types of QM practices.Itcaptures and summates four dimensions of performance-cost, quality, delivery, and flexibility. The measurement items for the four dimensions of operational performance in this study, summarized in Table 2 , were adapted from previous research (Cua et al., 2001; Narasimhan et al., 2006; Peng et al., 2008; Schroeder et al., 2002) . Please check the number which shows your opinion about how your plant compares to its competitorson a global basis in your industry (1-Poor or low end of the industry, 3-Average, 5-Superior or better comparing to average).
National Culture
Hofstede'snational culture index scores were used to describe cultural environments of the eight countries where the manufacturing plants reside. Table 3 shows the culture index scores of the eight nations and the world average score of each dimension (Hofstede, 1997) . All the index scores range between 0 and 100. As discussed earlier, we focus on two of those dimensions particularly for the purpose of this study-power distance and uncertainty avoidance.The eight countries can be grouped into three cultural groups. Group one is featured with high power distance and high uncertainty avoidance. Two countries fall into this group: Japan and South Korea. Both of the nations have a power distance score and an uncertainty avoidance score much higher than the world average. The national culture of this group could be described as more Eastern. Group two includes Sweden, the U.S.A, and Finland. All the three countries have much lower score of both power distance and uncertainty avoidance than the world average. This group could be viewed as more western. Group three consists of the rest of the countries which have a mix of high/low power distance and low/high uncertainty avoidance where the impacts from each dimension are opposite to each other and the overall impacts of the two dimensions could cancel out each other. As such, we exclude them from further analysis.
Data Analysis
Data Analysis Method
Regression analysis was employed to assess the impacts of exploratory and exploitative QM practices on overall operations performance. Several control variables are considered in the regression model, for instance, industry, size of the plant, and age of the plant. However, neither of the size or the age of the plant showed significant relation with the operations performance. Therefore, only industry types were controlled in the regression model as dummy variables.
The analysis did not reveal any violations to the assumptions of linear regression model and ordinary least square method was employed to obtain the estimates for the regression coefficient. Table 4 reports the results of the regression analysis between the two cultural groups. In the Eastern group (group 1), exploitative QM practices showed a significant relationship with the overall operationsperformance (with a positive regression coefficient of 0.44 and p-value < 0.05), whereasexploratory QM practices was insignificant. This results supported hypothesis 1, which states that exploitative quality practicescontribute to performance more than exploratory QM practiceswithin the culture group of high power distance and high uncertainty avoidance. In contrast, in the western group (group 2), exploratory QM practicesturned out to besignificantly related with the overall operation performance (with a regression coefficient of 0.35 and p-value < 0.05) while the regression coefficient of exploitative QM practiceswas insignificant. The results supported hypothesis 2, which expects a stronger effect fromexploratory QM practices when firms operating in a culture featuredwith low power distance and low uncertainty avoidance.
Major Analysis Results
Both of the hypotheses were supported based on the data analysis results, which indicated that national culture is indeed an important contextual factor that influences the effectiveness of QM practices. Firms get more benefit from the QM practices that are congruent with the national culture systems in which they operate. 
Post-Hoc Analysis
As national culture was found to bea key external factor that impacts the effectiveness of QM practices in Section 4.2, it would be more insightful to further explore if it intertwines with some internal factors and they simultaneously influence the effectiveness of QM practices. One of the internal factors is organizational structure that indicates the way that responsibility and power are allocated, and work procedures are carried out, among organizational members (Blau, 1970) Organizational structure usually is identified with two typical forms: mechanistic structure versus organic structure (Daft, 2009 ). Daft (2009) also provides different aspects for differentiating different organizational structure,which might includestandardization, formalization, centralization, and hierarchy of authority. Limited by the data we have, this study focuses on the hierarchy dimension of organizational structure.
The number of layers in hierarchy measures the degreeto which an organization has many versus few levels of management (Burns & Stalker, 1961; Germain et al., 2008) . More levels in an organization typically indicate more formalization, standardization, and centralization; whereas fewer levels are usually related to a more open and flexible internal structure. Burns and Stalker (1961) state that organic organizations usually have few layers in their hierarchy and therefore have a relatively flat structure while mechanistic organizations usually have more layers and indicate a relatively more hierarchical structure. Therefore, in this study we use Hieratical and Flat to differentiate the firms based on their organizational structures.
In general, in a culture with high power distance and high uncertainty avoidance, members try not to disagreewith their superiors. To relieve their own responsibilities, they always hope that their superiors could www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 9, No. 2; show paternalistic behaviors. A hierarchical structure allows the subordinates to report to their superiors for any problem or issue in the daily operations and be informed of the actions to take to deal with it. In addition, a hierarchical structure is usually associated with more formalization and standardization so standard solutions can be obtained that take away the pressure and stress of uncertainty.
In contrast, in a culture featured with relatively lower power distance and lower uncertainty avoidance, members are more willing to take the challenge and risk of dealing with tough issues and appreciate more independent thinking and decision-making. A flat structure would workbetter since it provides an open internal arrangement that encourages decentralized decision-making and self-directing.
Overall, we suspect that organizational structural and national cultures jointly influence the effectiveness of different types of QM practices. Consequently, we conduct post-hoc analysis in this section. The two measurement items used in this study for organizational structure were adapted from existing literature (Aiken & Hage, 1966; Burns & Stalker, 1961; Zanzi, 1987) . Respondents were asked to show the extent to which they agree with the following two statements about their plant on a seven-point Likert scale: (1) Many levels between the lowest level in the organization and top management, and (2) Organizational chart has many levels.
The two items had a positive and strong correlation (0.79). They wereaveraged to represent the construct of organizational structure. Based on the structure score, the sample is dividedinto twogroups. A higher average score implies a more hieratical structure, whereasa lower score indicates a flatter structure. The two cultural dimensions coupled with two organizational structure dimensions split the sample into four quadrats: Eastern+ Flat, Eastern+ Hieratical, Western+ Flat, and Western+ Hieratical. Within each group, the same regression analysis described in Section 4.1 was conducted to examine the potential different impacts from exploratory and exploitative QM practices on operations performance.The results are summarized in Table 5 . The group with Eastern national culture and flat organizational structure had a small sample size of 10. Neither exploratory nor exploitative QM practices produced substantial impacts to overall operations performance. The group with Eastern national culture and hieratical structure had a sample size of 56 andexploitative QM practices generated significant positive effect to overall operations performance. For countries with western culture, the distribution between hierarchical structure and flat structure were quite even. Exploratory quality practices showed astronger influence to operations performance in the group featured with western national culture and flat organizational structure. Yet, in the quadrat of western culture and hierarchical structure, none of the effects from QM practices turned out to be significant. The overall results from the post-hoc analysis indicated that how effective the QM practices could be is dependent upon both national culture and organizational structure.
Discussion and Implications
More and more organizations try to implement quality management practices in order to gain competitive advantages and be more successful in market. However, past research does not show consistent results when investigating the influence of quality management practices on performance (Nair, 2006; Kaynak, 2003) . National culture, as an important contextual factor, has drawn many scholars' attention. Scholars have debated whether QM should be treated as a universal set of practices and principles for a long time. Universal view means that QM practices and principles should be implemented without any difficulties across different cultural www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 9, No. 2; settings. However, many scholars concur the national specificity argument and state that differences in national cultural valuescouldset obstacles for the applicability of quality practices when they go across national boundaries (Goonatilake, 1998; Mersha, 1997; Noronha, 2002; Rungtusanatham et al., 1998; Rungtusanatham et al., 2005) . For instance, Rungtusanatham et al. (2005) investigated the level of adoption of seven quality practices across five countries. Their results provided strong evidence for the argument that supports national specificity. This study adds another piece of evidence to support this argument by demonstrating the effectiveness of different QM practices varies across different culture groups.
Although recent studies (Kull & Wacker, 2010; Naor et al., 2008) have suggested the influence of national culture on quality practices, the question of what kinds of QM practices are more effective within different culture profiles remainsunanswered. We, in this study, address this question by empirically assessing what types of QM practices work best under a specific culture setting. We find that two important national culturedimensions relevant to working environment promote the implementation ofonly a subset of QM practices, but not all of them. Within a national culture featured with high power distance and high uncertainty avoidance, exploitative QM practices contribute more to the performance than exploratory QM practices. In contrast, when the national culture has the features of low power distance and low uncertainty avoidance, exploratory QM practices work betterthan exploitative QM practices.
The findings also suggest that contingency perspective is a valuable approach to enrich our understanding of QM practices implementation. Figure 1 summarizes the implications from the post-hoc analysis. To achieve higher performance through QM practices, the internal organizational structure needs to fit the external cultural settings. For example, when operating in a culture dominated by high power distance and high uncertainty avoidance, a firm with a hierarchical structure would benefit more from exploitative QM practices.In contrast, when operating in a more western culture with a flat structure, firms may benefit more from exploratory QM practices. Figure 1 . Effectiveness of different QM practices under the combination of national culture and organizational structure Overall, the post-hoc analysis further indicates that choosing the right set of QM practices could be more complicated as the effectiveness of QM practices depends on the both internal factors (such as organizational structure) and external factors (such as national culture). In fact, each organization is unique in terms of these factors such as competitive environment, organizational structure, and organizational capability. As such, the notion of fit is crucial to best leverage QM practices to improve performance.A firm can benchmark others by introducing quality management into their system as a best practice, but it cannot exactly imitate what has been done in other firms. When the internal structure does not fit the national cultural settings, it would be hard to get the expected benefits from QM initiatives.
Last but not the least, the study offers insights into how to adapt quality management practices within different cultural settings and with different organizational structure. This could be crucial to firmswith offshore operations because it would not be easy for the management team (in home country) to understand aforeign culture and factor that into the decision of selecting the most appropriate set of QM practices in their offshore production sites. Rather, it is natural for them to extend what they have been using in domestic operations to foreign countries. The study suggests that if the domestic culture and foreign culture were close, this would not cause much problem. However, if the culture difference was dramatic, firms implementing some QM practices that do not fit with the foreign culture cannot garner the benefit they are supposed to get.
Concluding Remarks
National culture, as an important environmental factor, has drawn attention of many scholars (Zhao et al., 2007; Kull & Wacker, 2010) when studying operations and supply chain issues. However, most cross-cultural studies tend to be descriptive and qualitative in nature.This studyconducts an empirical quantitative investigation of the www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 9, No. 2; effectiveness of different QM practices across different national culture groups in eight countries. Therefore, this research contributes to the qualityliterature from a cultural perspective. It supports the contingency view of QM effectiveness and provides a basis of guidance for practitioners to customize QM practices within different cultural profiles.
Furthermore, in an era of globalization, this study provides insight for practitioners in different nations.
Resources are always limited for any organizations. Therefore, whether mangers could be able to allocateright resources to the right type of practices becomes crucial. By studying the quality practices with different orientations and clearly demonstrating which quality practices contribute more towards performance within different cultural settings, this study provides useful information to managers especially when multinational corporations invest overseas or cooperate with local supply chain partners. Understanding the local culture and adapting the QM practices that congruent with the culture would benefit the firms most.
There are a number of limitations to our study that can be addressed in future studies.The main purpose of this study is to examine the contingency effect from national culture on the linkage between QM practices and overall performance under Hofstede's national culture framework. Yet, we also extend the work to a more realistic circumstance where internal and external factor could work together to influence the effectiveness of exploitative and exploratory QM practices in the post-hoc analysis. Though the post-hoc analysis is insightful and the extension has much merit, the results need to be interpreted with caution. First of all, we only consider hierarchy as the measure for the organizational structure while neglect its other dimensions due to the dataset we have. Second, the group with Eastern culture and flat organizational structure has a small sample size, which makes the regression result less stable.Further analysis with enough data points is needed to verify the results. Third, though we found that quality management practices is more effective if there is a fit between organizational culture and national culture in the post-hoc analysis, more in-depth studies (such as case study) are highly needed to form a theoretical base to explain the interaction effect between them. It is hoped that by introducing national culture and organizational structure in the research on the effectiveness of different quality practices, this study sheds lights on the contingency view of quality management and provides a fruitful direction for future research.  Management at this plant believes that continual training and upgrading of employee skills is important.
 Our employees regularly receive training to improve their skills.
 Employees at this plant learn how to perform a variety of tasks.
 The longer an employee has been at this plant, the more tasks they learn to perform.
